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Subcapsular fluid collections around the liver may
arise from a variety of sources. An understanding
of the anatomy of the fascial structures is impor-
tant when interpreting imaging studies, such as
computed tomography (CT), and correctly diag-
nosing such fluid collections.1 The liver capsule is
composed of two adherent layers: a thick fibrous
inner layer, Glisson’s capsule, which covers the
Clinical Presentation and Outcome 
of Hepatic Subcapsular Fluid Collections
Chih-Jen Chen, Wen-Hsiung Chang, Shou-Chuan Shih, Tsang-En Wang, 
Chen-Wang Chang, Ming-Jen Chen*
Background/Purpose: Bile, blood or pus may rupture into or extend to the hepatic subcapsular space, but
most descriptions in the literature are from isolated case reports. When fluid collections are limited by the size
of the subcapsular space, they rarely present with abrupt symptoms and signs. We reviewed our experience
with hepatic subcapsular fluid collections, including diagnostic studies and outcome.
Methods: Two radiologists independently assessed imaging database from computed tomography (CT)
with the letter strings “subcapsule”, “subcapsular”, “liver” or “hepatic”. Subcapsular fluid collection was
defined as fluid deep in the liver capsule and superficial to the liver parenchyma without rupture into the
peritoneum. The demographic data, clinical presentation, laboratory and imaging results, length of hospital
stay, final diagnosis, and outcome were reviewed and recorded.
Results: From January 2002 to December 2004, 60 patients (33 males, 27 females; age range, 4–92 years)
were diagnosed by CT to have a subcapsular fluid accumulation in liver. Etiologies included traumatic
hematoma in 10, tumor-related hematoma in 18, ruptured liver abscess in 20, biloma in 8, and 4 miscel-
laneous causes. CT typically showed a lenticular-shaped fluid collection compressing the liver parenchyma.
The fluid accumulation was connected in over half the cases to an intrahepatic lesion with a visible tract.
Conservative management was adequate in 32 patients, while 9 had surgery and 19 underwent either per-
cutaneous drainage (by CT or ultrasound guidance) or transarterial therapy. Of the 60 patients, 49 (82%)
survived the episode, including all 10 with traumatic hematoma. The shortest mean length of hospital stay
was 7.8 ± 6.7 days in the tumor-related hematoma group, and the longest was 50.7 ± 41.7 days in the abscess
group. The international normalized ratio for coagulation for those who died and those who survived was
1.8 ± 1.4 and 1.4 ± 0.2 respectively (p = 0.027).
Conclusion: If these fluid collections are limited in the subcapsular space, they are rarely associated with
abrupt hemodynamic instability and usually not lethal. The only characteristic that differed significantly
between those who died and those who survived was the international normalized ratio, meaning that
good liver function and normal coagulation has the ability to recover from this dismal episode. [J Formos
Med Assoc 2009;108(1):61–68]
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entire surface of the liver, and an outer serous
layer that is derived from the peritoneum. Blood,
bile or pus from within the liver or fluids from
other organs abutting the outer capsule2,3 may
occupy the subcapsular space. Subcapsular hema-
toma has been reported after trauma,4 liver biopsy,5
radiofrequency ablation therapy,6,7 or as a com-
plication following liver transplantation.8 Biloma,
which is a collection of bile, may leak into the
space secondary to traumatic9 or iatrogenic injury,
including biliary surgery,10 percutaneous catheter
drainage, or transhepatic cholangiography.11 Liver
abscesses may extend into the subcapsular space.12
Less commonly, fluid may accumulate from 
a ventriculoperitoneal shunt if the tube migrates
out of place13 or during an episode of acute 
pancreatitis.14
If these fluid collections are limited by the size
of the subcapsular space, they rarely present with
abrupt hemodynamic instability that requires
emergency exploratory laparotomy. Rather, initial
diagnostic investigation often involves CT,15 which
may demonstrate not only the character and extent
of the fluid collection, but also reveal ancillary
findings such as a hepatic tumor,15 cholelithiasis,16
or medical devices that may explain the source of
the fluid. Most information in the literature, how-
ever, is derived from isolated case reports or very
small series. We reviewed our experience with
hepatic subcapsular fluid collections, including
diagnostic studies and outcome.
Methods
We retrospectively reviewed our CT imaging com-
puter database from January 2002 to December
2004 (a total of ∼100,000 scans) for the terms
“subcapsule”, “subcapsular”, “liver” or “hepatic”.
Initial CT scans were used for this study if more
than one scan was performed during admission.
Two radiologists independently assessed each set
of images and disagreements were resolved by
joint discussion to reach a consensus. Subcap-
sular fluid collection was defined as fluid deep 
in the liver capsule and superficial to the liver
parenchyma, without rupture into the peritoneum.
True subcapsular fluid was contained within a re-
stricted space; it compressed the adjacent liver
parenchyma, helping to differentiate it from
fluid outside the capsule (Figure 1). We excluded
from analysis visible amounts of free perihepatic
intraperitoneal fluid or subphrenic fluid outside
the capsule, which mimicked a subcapsular col-
lection without compressing the adjacent liver.
In a 3-year period, 60 patients who were admitted
from the emergency room (27 males, 33 females;
age range, 4–92 years) were found to have he-
patic subcapsular fluid collection. Institutional
review board approval was obtained for this
study, and patient informed consent was not 
required.
Data collection
The medical records for the above patients were
reviewed for demographic data, clinical presen-
tation, laboratory and imaging results, length of
hospital stay, final diagnosis, and outcome. The
location (right or left lobe or both) and imaging
characteristics (homo- or heterogeneity) of the
fluid were recorded. The presence of other lesions
was noted, and a visible tract between the lesion
and the fluid collection or air was also recorded
(Figure 2).
C.J. Chen, et al
62 J Formos Med Assoc | 2009 • Vol 108 • No 1
Figure 1. Pancreatic pseudocyst eroding into the adjacent
left liver and forming a lenticular-shaped subcapsular 
fluid collection (white arrows) in a 52-year-old woman.
The fluid collection compressed the normal liver paren-
chyma, while an accompanying lunar-shaped ascitic fluid
collection on the right did not compress the liver (black 
arrows).
Etiology
Diagnosis was based on tissue obtained at opera-
tion (9 cases), angiography (3 cases) or fluid anal-
ysis (48 cases). Fluid was obtained from 48 patients
by fine-needle aspiration with a 19-gauge needle
and CT or ultrasound (US) guidance. Analysis 
included noting the color and results of biochem-
ical tests, and cytologic study. Hematoma was diag-
nosed by aspiration of uncoagulated blood. Biloma
was diagnosed when bile-stained but otherwise
clear fluid was obtained. Abscess was confirmed
by aspiration of pus (including the presence of
numerous white blood cells microscopically), 
regardless of whether it was blood-tinged. Clear
serous fluid with a high amylase level (>1000 U/L)
was considered consistent with fluid from acute
pancreatitis.
Statistical analysis
Serum biochemistry values are expressed as mean±
standard error. Patients were grouped according
to the etiology of the fluid collection. Compari-
son of demographic and clinical data was per-
formed by using Fisher’s exact test. Quantitative
measurements were compared with the Kruskal–
Wallis test. The data were further analyzed ac-
cording to whether patients survived or died by
using the Wilcoxon rank-sum test. Significance
was accepted at p < 0.05. All analysis was con-
ducted using SPSS software (SPSS Inc., Chicago,
IL, USA).
Results
Etiology, demographic data and clinical
features
The etiology of the subcapsular fluid collections
included trauma in 10 patients (7 traffic accidents,
2 penetrating injuries, 1 iatrogenic injury from
surgery); hematoma from ruptured tumors in 18
(13 with hepatocellular cell carcinoma [HCC], 
1 with cholangiocarcinoma, 4 with metastatic
tumors); abscess in 20; biloma in eight (7 iatro-
genic during hepatobiliary surgery, 1 secondary
to trauma); and miscellaneous sources in four 
(2 with acute pancreatitis, 1 with bowel perfora-
tion, 1 with migration of a ventriculoperitoneal
shunt). There was no significant difference in the
mean ages of the various groups, although those
with traumatic fluid collections tended to be
younger and those with tumors tended to be older
(Table 1). The most common symptoms and
signs were right upper quadrant (RUQ) pain (44,
73%) and fever (20, 33%). Fever was signifi-
cantly more common in those with abscesses,
biloma, or miscellaneous sources, while RUQ
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Figure 2. Computed tomography revealed a gas-containing
(white arrows) right liver subcapsular abscess in a 78-year-old
man. Minimal ascites (black arrows) was also present.
Table 1. Demographic data and clinical presentation in 60 patients with hepatic subcapsular fluid*
Traumatic Tumor-related Abscess Biloma Miscellaneous 
p
hematoma (n = 10) hematoma (n = 18) (n = 20) (n = 8) sources (n = 4)
Age (yr) 45.5 (20–92) 60.7 (34–85) 60.9 (26–90) 51.0 (12–72) 55.5 (4–92) 0.297
Male gender 8 (80) 7 (39) 12 (60) 5 (63) 1 (25) 0.186
Fever 1 (10) 0 (0) 12 (60) 5 (63) 2 (50) < 0.001†
RUQ pain 10 (100) 15 (83) 10 (50) 5 (63) 4 (100) 0.014†
*Data presented as mean (range) or n (%); †significant difference among groups, Fisher’s exact test. RUQ = right upper quadrant.
pain was significantly more common in those
with traumatic hematoma and those with mis-
cellaneous sources of fluid.
CT findings and serum and 
fluid biochemistry
The majority of patients 53/60 (88%) had a fluid
collection over the right lobe of the liver (Table 2).
Extended involvement of both lobes was more
likely in those with abscess, biloma, or miscella-
neous causes. The fluid was homogeneous in the
four patients with miscellaneous sources, but we
could not identify a clear tract penetrating the
outer layer of the liver capsule in these cases. This
was in contrast to the other groups in which a tract
was seen in 50–80% of the scans. Air was occa-
sionally seen in the abscess and biloma groups.
Peripheral blood leukocytosis (mean >10,000/μL)
was significantly more common in the trauma-
tic hematoma, abscess, and miscellaneous fluid
groups. High levels of liver aminotransferase
(mean > 3 × upper limit of normal) were signifi-
cantly associated with traumatic hematoma and
miscellaneous sources, while elevated levels of
alkaline phosphatase (ALK-P) were more com-
mon in bilomas and miscellaneous sources. The
international normalized ratio (INR) was signifi-
cantly elevated only in the tumor-related hema-
toma group, and hypoalbuminemia was most
pronounced in the abscess group (Table 3). We
performed further multivariate analysis of these
confounding factors, and the INR correlated rather
well with etiology, white blood cell count (WBC),
aspartate aminotransferase (AST), alanine amino-
transferase (ALT) and ALK-P. Other variables were
not comparable in the correlation.
Management, length of stay, and outcome
Traumatic hematomas were treated surgically in
three patients after failure of conservative man-
agement, with rupture into the peritoneal cavity;
drained percutaneously in one; and simply ob-
served in six. Only four of the 18 patients with
tumor-related hematomas had any intervention,
namely transarterial embolization therapy in three
and surgery in one patient with rupture into the
peritoneal cavity. Surgery was performed in four
of 20 patients with abscesses, percutaneous catheter
drainage was performed in seven, and the other
nine received only intravenous antibiotics. Biloma
was treated surgically in one patient, by percuta-
neous drainage in four, and conservatively in three.
Percutaneous drainage was performed in all four
patients with fluid from miscellaneous sources.
Most patients (49/60, 82%) survived the episode
of subcapsular fluid collection, including all 10
patients with traumatic hematoma. The shortest
mean hospital stay among the 49 surviving 
patients was 7.8 ± 6.7 days in the tumor-related
hematoma group, significantly shorter than that
in the abscess group (50.7 ± 41.7 days) (Table 4).
The only characteristic that differed significantly
between those who died and those who survived
was the INR, which was 1.8 ± 1.4 in the 11 who
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Table 2. Location and computed tomographic characteristics of hepatic subcapsular fluid in 60 patients*
Traumatic Tumor-related Abscess Biloma Miscellaneous 
hematoma (n = 10) hematoma (n = 18) (n = 20) (n = 8) sources (n = 4)
Liver lobe
Right 10/10 (100) 16/18 (89) 18/20 (90) 7/8 (88) 2 (50)
Left 0 2/18 (11) 1/20 (5) 0 0
Both 0 0 1/20 (5) 1/8 (12) 2 (50)
Homogeneous 6/10 (60) 12/18 (67) 10/20 (50) 5/8 (63) 4 (100)
Identifiable tract 6/10 (60) 15/18 (83) 10/20 (50) 5/8 (63) 0
Air-containing 0 0 5/20 (25) 3/8 (38) 0
*Data presented as n (%).
died versus 1.4 ± 0.2 in the 49 who survived
(p = 0.027) (Table 5).
Discussion
Although there are a number of published case
reports of hepatic subcapsular collection, we are
not aware of any report that describes the clinical
presentation and outcome in a larger series of
patients. Our observations in 60 patients thus
contribute to a more comprehensive understand-
ing of this clinical entity. While blunt trauma to
the liver has long been a common occurrence,
the increasing use of invasive diagnostic or thera-
peutic techniques, such as endoscopic retrograde
cholangiopancreatography, hepatic artery infusion
of chemotherapy, microwave coagulation, and high
frequency radioablation of hepatic tumors, are
all likely to increase the incidence of iatrogenic
damage to bile ducts, vessels or liver parenchyma.
It is thus conceivable that the incidence of sub-
capsular collections will increase. Any of the above-
mentioned factors may lead to rupture into the
peritoneum, with the potential for massive hem-
orrhage and shock or peritonitis. Compared with
these potentially disastrous events, with a reported
mortality of 30–50% in hemoperitoneum or bile
peritonitis,17 subcapsular fluid collection without
rupture into the peritoneum was associated ini-
tially with a mortality of only 18% in our study.
Nevertheless, the more limited collections of fluid
that we described do need careful assessment and
decisions about management.
The mean ages of patients with the various
etiologies did not significantly differ, although
those with traumatic hemorrhage tended to be
younger, and those with tumors tended to be older.
Hepatic subcapsular fluid
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Table 3. Laboratory data in 60 patients with hepatic subcapsular fluid
Traumatic Tumor-related Abscess Biloma Miscellaneous 
p
hematoma (n = 10) hematoma (n = 18) (n = 20) (n = 8) sources (n = 4)
HB (11–16 g/dL) 11.0 ± 3.6 10.1 ± 2.4 10.1 ± 1.6 11.1 ± 2.1 11.9 ± 0.5 0.351
HT (34–50%) 32.2 ± 10.2 30.2 ± 6.9 29.6 ± 4.8 33.3 ± 6.5 34.5 ± 1.3 0.373
WBC 13,400 ± 5024 7787 ± 3727 13,946 ± 6254 8762 ± 4000 12,775 ± 5681 < 0.001*
(4000–10,000/μL)
INR (< 1.3) 1.4 ± 0.3 2.5 ± 2.2 1.5 ± 0.2 1.3 ± 0.1 1.6 ± 0.7 0.020*
Platelets 224.9 ± 115.2 222.5 ± 88.2 343.5 ± 215.9 336.1 ± 163.4 268.2 ± 150.7 0.251
(140–450 K/μL)
AST (5–35 U/L) 148.4 ± 120.1 87.6 ± 75.1 47.5 ± 32.4 41.8 ± 20.0 127.5 ± 116.2 0.015*
ALT (5–30 U/L) 161.9 ± 123.7 55.7 ± 45.8 37.5 ± 21.6 26.0 ± 9.7 105.3 ± 99.5 0.003*
T-Bilirubin 1.1 ± 0.4 1.7 ± 2.7 1.1 ± 0.8 4.1 ± 5.8 2.0 ± 0.5 0.120
(0.2–1.3 mg/dL)
Alk-P (40–120 IU/L) 155.5 ± 117.6 142.8 ± 118.0 137.8 ± 55.9 247.0 ± 29.6 282.7 ± 144.9 0.033*
Albumin 2.6 ± 0.5 3.2 ± 0.7 2.3 ± 0.5 3.0 ± 0.4 3.1 ± 0.3 0.372
(3.5–5.0 g/dL)
*Significant difference among groups, Kruskal–Wallis test. HB = hemogram; HT = hematocrit; WBC = white blood cell count; INR = international 
normalized ratio; AST = aspartate aminotransferase; ALT = alanine aminotransferase; Alk-P = alkaline phosphatase.
Table 4. Survival and length of hospital stay in 60 patients with hepatic subcapsular fluid
Traumatic Tumor-related Abscess Biloma Miscellaneous 
p
hematoma (n = 10) hematoma (n = 18) (n = 20) (n = 8) sources (n = 4)
Survived, n (%) 10 (100) 12 (67) 17 (85) 7 (88) 3 (75) 0.233
Hospital stay (d) 34.1 ± 32.2 7.8 ± 6.7 50.7 ± 41.7 19.3 ± 12.0 40.3 ± 26.5 < 0.001*
*Significant difference among groups.
Also not surprising was the high incidence of
RUQ pain without fever in patients with sponta-
neous rupture of HCC that caused a subcapsular
hematoma. Tumor rupture should of course be
suspected in any patient with a history of cirrhosis
or HCC who presents with acute RUQ pain. More
than half of the patients with an abscess, biloma,
or miscellaneous cause of fluid were febrile, as
might be expected in those with an infectious 
or inflammatory process. The high liver enzyme
levels in our patients with traumatic hematoma
are comparable with the findings of Srivastava 
et al,18 who have shown that elevated serum ALT
is a sensitive diagnostic and prognostic marker
for blunt liver injury.
Both CT and US are sensitive for detection of
subcapsular fluid collection in the liver. US is
performed easily and detection of subcapsular
fluid by an experienced operator only requires a
few minutes. While some studies have been able
to differentiate the etiology of subcapsular fluid
collections based on US appearance, the results
have been disappointing. In light of its simplicity,
noninvasiveness and bedside availability, US is 
a useful means of evaluating the progression of
subcapsular fluid collection and detecting free
peritoneal fluid during follow-up assessment. CT is
useful for identifying subcapsular fluid collection
and for revealing associated injuries or lesions.19
Ancillary findings may also yield useful etiologic
information. For example, the presence of cirrhosis,
portal vein thrombosis, or lipiodol retention is
consistent with hemorrhage from HCC rupture.
Air within the fluid was occasionally found in the
abscess and biloma groups. Abnormal findings in
the biliary tract, such as choledocholithiasis and
cholecystitis, were present in half the patients with
biloma in this study. Cross-sectional imaging may
be very useful in tracing the course of a medical
device that is causing the fluid collection,13 such as
a ventriculoperitoneal shunt in our study. In acute
pancreatitis, pancreatic fluid that contains prote-
olytic enzymes may extend into the liver via the
hepatoduodenal ligament, with diffusion between
the liver capsule and parenchyma.20 Pancreatic
edema indicates that subcapsular fluid may be
caused by acute pancreatitis.
The CT characteristic of homogeneity in the
fluid’s appearance depends on the etiology and
timing of the imaging.15 Interestingly, all four
patients with miscellaneous causes in our study
had homogeneous-appearing fluid upon CT, which
suggests a transudate occurring acutely in acute
pancreatitis21 or bowel perforation. The majority
of patients, except those in the miscellaneous
sources group, however, frequently had a visible
tract between an intrahepatic lesion and the fluid
collection, which confirmed that the etiology had
been clearly identified.
Our experience suggests that nonsurgical care
is a reasonable first option in patients with a sub-
capsular fluid collection. Invasive measures can be
C.J. Chen, et al
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Table 5. Demographic, clinical, and laboratory data in patients with hepatic subcapsular fluid who did or did
not survive*
Died (n = 11) Survived (n = 49) p
Age (yr) 65.7 ± 19.1 54.6 ± 21.4 0.113
Male gender 6 (55.6) 27 (55.1) 0.999
Etiology 0.233
Traumatic hematoma 0 (0.0) 10 (20.4)
Tumor-related hematoma 6 (54.5) 12 (24.5)
Abscess 3 (27.3) 17 (34.7)
Biloma 1 (9.1) 7 (14.3)
Miscellaneous sources 1 (9.1) 3 (6.1)
International normalized ratio 1.8 ± 1.4 1.4 ± 0.2 0.027†
*Data presented as mean ± standard deviation or n (%); †significant difference, Wilcoxon rank-sum test.
withheld unless the fluid continues to extend or
uncontrolled infection is present. Cheatham et al
reported five patients with traumatic subcapsular
hematoma following blunt trauma, and recom-
mended conservative treatment with close ob-
servation.22 The hematoma resolved in all five
patients without sequelae. Transcatheter arterial
embolization may be an effective method of stop-
ping bleeding from a ruptured HCC, and may be
particularly important if the patient already has
limited liver reserve.23 For bilomas, percutaneous
drainage is the initial treatment of choice. Imaging
of the biliary tree should be performed early in
patients with biloma to determine the source of
the bile leak, which may in some cases require
surgical repair.24 Subcapsular abscess can be treated
with percutaneous drainage and antibiotics, the
latter chosen according to culture results, which
may be obtained by aspiration with CT guidance.
Subphrenic abscess, on the other hand, is an 
indication for prompt surgical treatment.25
Mortality in our series was highest in the 
patients with tumor-related hematomas. However,
the fact that these patients also had the highest
INR suggests that their deaths were more likely
related to hepatic failure rather than the hematoma
per se. The survival of all 10 of our patients with
traumatic hematoma suggests that their other 
injuries were manageable, and that they were
probably in relatively good health when the acci-
dent occurred. Patients with a liver abscess extend-
ing into the subcapsular space had the second
worst outcome and the longest mean hospital stay.
By definition in such cases, the disease process is
subacute or chronic, which may explain why the
mean albumin level was lowest in this group.
The only characteristic that differed significantly
between those who died and those who survived
was the INR (1.8 ± 1.4 vs. 1.4 ± 0.2, p = 0.027). It
is not unexpected that the outcome depended on
INR, which indicates that the compensated liver
with a good reserve and normal coagulation has
the ability to recovery from this episode.
Patients who were enrolled in the present retro-
spective study were selected as those whose sub-
capsular fluid did not rupture into the peritoneum,
and this selection bias may explain the relatively
low mortality rate. Our study is also limited by
the fact that the underlying etiology was hetero-
geneous in character. There were also many other
factors affecting the condition of these patients,
and any statistical conclusions must therefore be
regarded with caution.
In conclusion, when fluid collections are lim-
ited to the subcapsular space, they are rarely present
with abrupt hemodynamic instability and are as-
sociated with low mortality. A liver with normal
INR, which indicates a good reserve and normal
coagulation, may recover easily from this episode.
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